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Abstract 
 
This study mapped and diagnosed the fresh pineapple supply chains in Benin to identify 
bottlenecks in pineapple quality improvement for different markets. A research framework was 
defined that comprised all relevant aspects to be researched. After 54 semi-structured interviews 
with key informants, 173 structured interviews were held with actor groups. The chain diagnosis 
showed there was no concordance between actor groups in which quality attribute they valued 
most. Moreover, pineapple quality was found to be highly heterogeneous. Key bottlenecks 
identified were lack of training of primary producers in production practices, unconditioned 
transport, and unavailability of boxes for export. 
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Introduction 
 
Pineapple [Ananas comosus (L.) Merrill] is a tropical fruit with a large production volume in the 
world (FAO 2009). In West Africa, it is the second most important tropical fruit after banana 
(FAO 2009). In Benin, it is one of the main crops in the Atlantic department in the south (Arouna 
and Afomassè 2005), where it is grown by 70% of the farmers for fresh consumption and 
processing into juice. Since 2006, pineapple is among the crops selected by the government in 
Benin to potentially alleviate poverty (Agbo et al. 2008) since Benin is the fourth country in the 
world delivering the highest pineapple yields (FAO 2012). Different market outlets exist: (1) the 
local outlet for fresh and processed pineapple, (2) the regional outlet for export to neighboring 
countries (Nigeria, Ghana) for fresh and processed pineapple, and (3) the European outlet (export 
to Belgium, the Netherlands, France, etc.) for high-quality fresh pineapple.  
 
The main problem of pineapple in Benin is the fact that the produce often does not meet the 
standards for any of the outlets and certainly not the European standards (Gbenou et al. 2006). 
Each time producers want to export fresh pineapple to European countries a huge quantity (more 
than 50% of what is delivered to be exported) is rejected because it does not meet the European 
import criteria (Gbenou et al. 2006). Despite frequent attempts, less than two percent of the total 
production of pineapple is exported to European countries (Agbo et al. 2008; FAO 2011). For 
example, in 2009, the pineapple production was about 222,223 Mg, but only 74 Mg (0.033 %) 
was exported (FAO 2009). In 2010, from 220,800 Mg of pineapple produced, only 82 Mg 
(0.037%) was exported (FAO 2011). The remaining pineapples were delivered to the local and 
regional markets with lower quality demands and lower prices. Unfortunately, most of these 
pineapples lose their quality before being consumed (Gbenou et al. 2006) resulting in huge 
losses.  
 
These problems show that the current pineapple supply chains are not effective in supplying the 
right quality of pineapple to meet the demands of the present markets. Such problems are also 
encountered in other countries, e.g. in Thailand (one of the biggest pineapple producers in the 
world) (Joomwong and Sornsrivichai 2005), and other crops in most Sub-Saharan African 
countries (Temu and Marwa 2007), e.g. mango in Ethiopia (Joosten 2007) and fresh fruits and 
vegetables in Kenya (Neven and Reardon 2004). Increased knowledge on how the different 
supply chains operate, and on existing bottlenecks for improving quality, is important to tackle 
these problems and establish effective chains. The primary objective of this paper is to describe 
and analyze the fresh pineapple supply chains in Benin and identify the main constraints for 
quality improvement to fulfil the requirements for different markets. The secondary objective of 
this paper is to identify the pineapple quality preferred in the different outlets and compare the 
quality preferred to the quality supplied. We based our analysis of the pineapple supply chains on 
a framework of Lambert and Cooper (2000) adapted by Van der Vorst et al. (2005). Preliminary 
results from semi-structured interviews helped us formulate the appropriate questions within the 
selected framework and develop a proper sampling strategy for the subsequent in-depth 
questionnaires with actor groups in the fresh pineapple supply chains. This study is an essential 
step towards improving the fresh pineapple supply chains in Benin. The approach used in this 
study can be applied by researchers working on other agri-foods chains, mainly in developing 
countries where there is a great need to understand why different chains are not effective in 
achieving their objectives.  
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The paper is organized as follows: first the research framework is described. Second, the 
methods used to gather and analyze information in the chains are described. Thereafter, we 
present results obtained through this framework and discuss how they contribute to meeting the 
objectives. Answers to the question “why the chains are not effective in supplying the right 
pineapple quality”. Finally, the main findings are summarized followed by suggestions for 
quality improvements in the supply chains.  
 
Research Framework 
 
A supply chain (SC) is generally defined as “a network of physical and decision-making 
activities connected by material and information flows that cross organizational boundaries” 
(Van der Vorst et al. 2009) and aims to deliver superior consumer value in a sustainable way at 
low cost. In the present study, a supply chain was regarded as viewed by Bijman (2002) i.e. as an 
orderly sequence of processes and flows of products and information from primary producers to 
consumers. This implies that in supply chains studies, actor groups, processes, flows of products 
and information management should be considered. In the last two decades much research has 
taken place analyzing supply chains (foremost in the developed world) and identifying major 
improvement options (see Ebrahimi and Sadeghi 2013; Shukla and Jharkharia 2013 for recent 
reviews). A framework of Lambert and Cooper (2000), later adapted by Van der Vorst et al. 
(2005) is often used by scientists to evaluate and analyze logistic and information-management 
processes in food supply chains (Szymanowski 2007; Van der Vorst et al. 2007; Verdouw et al. 
2008).  
 
In line with Van der Vorst et al. (2005) five elements were used to analyze the different fresh 
pineapple supply chains: (1) chain objectives and performance indicators, (2) the supply chain 
network structure, (3) supply chain business processes, (4) supply chain management 
components, and (5) chain resources (Fig. 1). Preliminary results from semi-structured 
interviews (see Materials and Methods) helped us to phrase appropriate research questions within 
the framework, taking into account the characteristics of the pineapple chains studied. This 
resulted in 11 research questions that were projected within the elements of the framework 
described below (Fig. 1). 
 
Chain Objective and Performance Indicators 
 
The objective of the pineapple supply chain was assumed to be to deliver the right quality of 
pineapple to the different market outlets. To assess whether an objective is realized or not, 
specific performance indicators are required. In the present study, the main performance 
indicator was whether customer expectations regarding the quality of delivered product are met. 
In order to meet or exceed customer’s expectations, it is important to know what quality of 
pineapple customers prefer (quality preferred) and to ensure that they are supplied with 
pineapples of that quality (Research questions 1 and 2 in Fig. 1).  
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Figure 1. Research framework with research questions 
Note. The research framework was adapted from Lambert and Cooper (2000) and Van der Vorst et al. (2005). 
 
Supply Chain Network Structure 
 
The network structure is a description of (1) the different groups of actors in the chains, their 
roles and their experience in performing their activities, and (2) the interrelationships between 
actor groups in the network, thereby describing the different routes products take from primary 
producers to consumers (Lambert and Cooper 2000). The aim of describing the network structure 
was to sort out prevailing chains and to identify and characterize different groups of actors 
operating in these chains (Research questions 3 and 4 in Fig. 1). 
 
Supply Chain Business Processes 
 
Business processes include all activities designed to produce a specific output for a particular 
customer or market (Lambert and Cooper 2000; Van der Vorst 2006). In our case, business 
processes refer to all practices executed to meet the buyer’s expectations in terms of pineapple 
quality. For example, how are pineapples grown and stored and what is done to reduce quality 
deterioration. The focus was on harvesting and storage practices because information on cultural 
practices was published by Fassinou Hotegni et al. (2012). The aims were to describe these 
practices in each actor group and to identify which practices influence product quality (Research 
questions 5 and 6 in Fig. 1). 
 
Supply Chain Management Components 
 
Lambert and Cooper (2000) defined nine management components in food supply chains needed 
for successful supply chain management: planning and control; work structure; organization 
structure; product flow facility structure; information flow facility structure; management 
methods; power and leadership structure; risk and reward structure; and culture and attitude. In 
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our case of the fresh pineapple supply chain two management components were considered: the 
information flow facility (what kind of information is exchanged between actor groups and how) 
and the management methods (what are the different types of agreements between actor groups 
and when are agreements made). These management components were identified as relevant 
from the results of the semi-structured interviews (Research questions 7, 8 and 9 in Fig. 1).  
 
Chain Resources 
 
To ensure product and information flows, resources are needed. Chain resources include 
facilities, logistics means and information capabilities (Van der Vorst et al. 2005). The aim of 
integrating chain resources in the framework is to know the resources used by each actor group 
in the chains and to analyze how these resources could constitute a bottleneck to the success of 
the supply chains. In the present study, the focus was on the transport means because they were 
identified as the most used chain resources (Research questions 10 and 11 in Fig. 1).  
 
Methodology 
 
A two-step method (Korneliussen and Gronhaug 2003) was used to collect data on the fresh 
pineapple supply chain network. First, 54 semi-structured interviews were held with key 
informants. Then, 173 structured interviews using in-depth questionnaires were held with 
different supply chain actors.   
 
Semi-Structured Interviews 
 
Semi-structured interviews (Leech 2002) were held with key informants in the fresh pineapple 
supply chains during September and October 2009 using a semi-structured questionnaire. Key 
informants comprised 13 primary producers, 1 exporter, 12 wholesalers plus retailers in different 
markets, 6 processors and 12 pineapple experts from 10 knowledge institutions. The aims of 
these semi-structured interviews were to obtain an overview of (1) actor groups in the chains (2) 
the activities carried out by the actor groups in the chains (3) information and product flows 
between actor groups in the chain and (4) the most important quality attributes for each actor 
group. This overview helped to select and elaborate proper research questions within the 
framework. The main themes of the semi-structured interviews were (1) the actor groups in the 
chain and the pineapple cultivars grown and sold, (2) existing chains (3) product and information 
flows in the chains (4) activities by each actor group (5) main quality attributes for fresh 
pineapple, and (6) constraints hampering high quality.  
 
Structured Interviews Using In-Depth Questionnaires 
 
Actor Groups Sampling 
 
Based on the preliminary results of the semi-structured interviews with key informants, in-depth 
questionnaires were designed and administered face-to-face during May and June 2010, to 100 
primary producers, 3 exporters, 50 traders (35 wholesalers and 15 retailers), 10 middlemen and 
10 processors. The primary producers were interviewed in the municipalities of the Atlantic 
department where pineapple was mainly produced (Table 1). These municipalities contributed 
99% of the total pineapple production in the Atlantic department (Gbenou et al. 2006). The 
number of interviewed primary producers per municipality was proportional to its contribution to 
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the total production in the Atlantic department. A stratified sampling method (Bailey 2008) 
based on the number of primary producers was used to determine the number of respondents per 
pineapple growing area within a municipality. Table 1 shows the number of primary producers 
surveyed per pineapple growing area. The wholesalers and retailers were selected proportionally 
to their number from the five main markets Sèmè Kraké, Dantokpa, Zè, Sékou and Sèhouè. 
Wholesalers on Zè, Sékou and Sèhouè sold to local customers only, whereas wholesalers on 
Sèmè Kraké and Dantokpa might focus on either local or regional customers. The processors and 
middlemen were randomly selected in the different municipalities. Local consumers, regional 
customers and importers were not part of this study.  
 
Table 1. Number of primary producers surveyed per pineapple growing area 
Municipality Pineapple growing areas Number of primary producers 
  Fanto 11 
 Glo-Centre 10 
 Wawata 7 
 Zinvié-Zoumè 6 
 Kpé 4 
 Kpaviédja 2 
 Zè Agbondjedo 8 
 Tangbo 7 
 Anagbo 5 
 Adjamè 4 
 Houeta 3 
 Gandaho 3 
 Allada Adimalè 7 
 Dodji Aliho 6 
 Loto Dénou 4 
 Lokoli 3 
 Tori Sogbé Hétin 5 
 Toffo Agbamè 3 
 Ouègbo-Gare 2 
 TOTAL  100 
 
Information Collected 
 
The questionnaires were designed to gather information on the network structure, the business 
processes at each actor group level, the management components, the resources used, the most 
important quality attributes and quality criteria per actor group, and constraints experienced by 
the actor groups operating in the chain for successfully delivering the right quality to the right 
market. Below the network structure respondents were first asked their education level, their 
experience with pineapple, the contribution of pineapple to their total income and the pineapple 
cultivars cropped/sold. Next, respondents were asked to name the actor groups from whom they 
received the pineapple and to whom they delivered the pineapple. Below the business processes, 
primary producers were asked how they cultivated their pineapples, about their harvesting 
practices, whether they had received any training on the pineapple production practices and 
whether they belonged to a producer’s organization or not. The other actor groups were asked 
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how and how long they stored their pineapples. Below management components, respondents 
were asked about the different types of agreements they had with other actor groups. Below 
resources, respondents were asked how the pineapple was transported from one actor to another.  
 
Possible constraints on training and resources were identified based on the interviews with the 
key informants. Questions on these constraints during the in-depth interviews were pre-
formulated. Respondents were asked to either agree or disagree using a five-point Likert scale (1 
= completely disagree to 5 = completely agree) as suggested by Hensen and Loader (2001) to 
find the barriers to agricultural exports from developing countries. Later the Likert points were 
regrouped into three points: agree (combining “completely agree” and “agree”), neither agree nor 
disagree and disagree (combining “completely disagree” and “disagree”) (Allen and Seaman 
2007).  
 
Quality Attributes and Criteria Determination Along the Chains  
 
To determine which quality attributes each actor group valued most, the five attributes most 
frequently mentioned in the semi-structured interviews (weight of the pineapple, skin color, skin 
damage, firmness and taste of the pineapple flesh) were presented to the respondents; they were 
asked to rank these five quality attributes for each of the pineapple cultivars grown and traded in 
Benin from the first to the fifth, with the first being what they valued most and the fifth being 
what they valued least.  
 
To determine which criteria primary producers, wholesalers, retailers and processors applied to 
value different quality attributes, actor groups were asked to select the relevant criteria for 
weight of the pineapple, skin color, skin damage, firmness, taste of the pineapple flesh, 
translucency of the pineapple flesh and internal browning. To determine the preferred weight of 
the pineapple, an at-line measurement technique was used (Callis et al. 1987), i.e. three 
pineapples (fruit including crown) were selected by each respondent and weighted at their selling 
place. Skin color criteria were determined using different maturity degrees: [0-25]%, [25-50]%, 
[50-75]% and more than 75%, concerning how many of the eyes of the pineapple were yellow. 
The criteria regarding skin damage were determined from four modalities: skin free of damage, 
damage on 1-4% of the area, damage on 4-8% of the skin area and more than 8% of the skin area 
damaged. The firmness criterion had two modalities: high or low. The taste of the pineapple was 
determined using sugar and lemon taste (well known by the respondents) as reference in 
modalities: always a taste like sugar, always a taste in between sugar and lemon, and always the 
lemon taste. The criteria used for translucency and internal browning were derived from Soler 
(1992). For translucency three modalities were used: [0-25]%, [25-50]%, and more than 50% of 
the flesh of the pineapple showing translucency. For internal browning four modalities based on 
the proportion of the blackheart symptoms were used: [0-25]%, [25-50]%, [50-75]%, and more 
than 75% of the flesh of the pineapple showing blackheart symptoms. Pictures were taken from 
Soler (1992) to help respondents indicate their choice. The European market quality attributes 
and criteria of importers were derived from the Codex standard for pineapple (Codex 
Alimentarius 2005). The heterogeneity in the pineapple quality supplied, important for exporting 
pineapple to Europe, was also assessed. Respondents were asked to agree or disagree using a 
five-point Likert scale (1 = completely disagree to 5 = completely agree) (Hensen and Loader 
2001) on whether the lot of the pineapple produced/supplied was highly heterogeneous. 
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Statistical Analysis 
 
Data were analyzed using SPSS (Statistical Package for Social Science), version 16.0. To 
describe the supply chain network structure, descriptive statistics such as percentage were used 
to describe the (1) actor groups in the chain and (2) proportion of actors in a group supplying the 
next actor group(s) with pineapples. To describe the business processes, the management 
components and the resources at each actor group level, descriptive statistics such as percentages 
were used. Practices below the business processes, management components, and resources 
elements were viewed to be critical for the chain objective when they were demonstrated in 
literature to negatively affect the quality of the product. To establish differences in the 
percentage of actors falling in the different Likert-scale classes for the different constraints, non-
parametric Chi-square tests were performed (Clason and Dormody 1994; Pallant 2010). For data 
on quality attributes, non-parametric Kendall coefficient of concordance (W) tests were first 
performed to test whether there was agreement within groups of actors in ranking different 
quality attributes from first to fifth (Kendall and Smith 1939; Legendre 2005). To test for 
differences in quality criteria (quality criteria produced/supplied by primary producers/sellers 
versus quality criteria preferred by customers), non-parametric Kruskal-Wallis tests were used.  
 
When differences between actor groups were significant, this test was followed by Mann-
Whitney U tests (Field 2005) to compare a given actor group against all other groups. A 
Bonferroni’s correction was applied (to control the type I errors), so all differences revealed by 
the Mann-Whitney U tests were reported at 0.05/10= 0.005 level of significance with 10 being 
the number of comparisons (Field 2005). To compare the differences in preferred weight among 
actor groups one way ANOVA was performed. For comparison of means, Gabriels pair-wise test 
procedure was applied at 0.05 significance level as the numbers of respondents in each actor 
group were not equal (Field 2005).  
 
Results 
 
The findings are presented as follows: first, the preliminary results of the semi-structured 
interviews are presented. Second, the structure of the chain network is described. Next, the 
business processes, the chain management components, and the chain resources are presented. 
Finally, the quality attributes and criteria preferred by the different actor’s groups as well as a 
comparison between the pineapple quality supplied and the pineapple quality preferred are 
presented.  
 
Preliminary Results of Semi-Structured Interviews  
 
The fresh pineapple supply chain was composed of primary producers, exporters (i.e. producers 
selling to the international market), wholesalers1 (selling at local or regional markets), retailers, 
processors and so-called “middlemen.” The middlemen’s role was to look for pineapple fields 
about to be harvested and connect primary producers to customers. The numbers of pineapple 
primary producers, fresh pineapple exporters and formal processors in the Atlantic department 
were estimated to be 3191, 3 and 25, respectively. Primary producers, exporters and middlemen 
were located in the pineapple growing areas in five municipalities, Abomey Calavi, Zè, Allada, 
                                                          
1wholesalers in local market comprised those selling their pineapple mainly to local customers while wholesalers in 
regional market comprised those selling mainly to regional customers. 
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Tori and Toffo, out of the eight municipalities that constitute the Atlantic Department. 
Wholesalers and retailers were based on five market places Sèmè Kraké (in Sèmè- Kpodji), 
Dantokpa (in Cotonou), Zè (in Zè), Sékou (in Allada) and Sèhouè (in Toffo). Their number 
fluctuated in these five markets places. Sèmè Kraké and Dantokpa were the main market places 
for the regional market since they were visited by both local and regional customers, i.e. 
customers from neighboring countries, such as Nigeria, Ghana, Burkina Faso, Mali and Ivory 
Coast. Zè market, Sékou market and Sèhouè market were the main market places considered as 
local markets where pineapple was sold as the main commodity. Wholesalers and retailers had 
their base on the five market places considered in the study. Processors were located throughout 
the Atlantic department but most of them were not located in the pineapple growing areas, but in 
Littoral department (bordered by Atlantic department in West) close to the regional market 
places. Two pineapple cultivars were grown and sold: Smooth Cayenne and Sugarloaf. 
 
Different activities took place at each actor group level. At primary producer’s/exporter’s level, 
the pineapple fruits were cultivated and harvested. At the wholesaler’s/retailer’s level, the 
pineapple fruits were just stored and sold. Wholesalers and retailers had their storage place on 
the five markets earlier mentioned. At processor’s level, the pineapple was stored and processed 
into juice and dried pineapple. From one actor group to the next, trucks were used to transport 
the pineapple. Between primary producers and other actor groups in the chains, there were often 
some agreements made during the pineapple production which lasted 15-18 months. These 
agreements were often made by phone calls and were mainly based on the quantity, quality and 
the delivering time.  
 
Wholesalers, retailers and processors affirmed not being supplied with their preferred pineapple 
quality. The most frequently mentioned quality attributes by actor groups, being the most valued 
ones, were the weight of the pineapple, skin color, skin damage, firmness and taste of the 
pineapple flesh.  
 
Structure of the Pineapple Chain Network  
 
Actor Groups 
 
Table 2 (See Appendix) summarizes the characteristics of the actor groups in the fresh pineapple 
chains. Most primary producers, exporters, processors and all middlemen were male; all 
wholesalers and retailers were female. Producers, and especially middlemen, wholesalers and 
retailers had less education than exporters and processors. 56% of the producers, all exporters 
and 63% of the wholesalers had 10 or more years of experience in pineapple cropping or selling, 
whereas all middlemen, 67% of the retailers and 60% of the processors had less than 10 years of 
experience in pineapple selling/processing. The contribution of pineapple to the total income was 
at least 40% for at least 90% of the respondents in each actor group, and at least 80% for the 
exporters and the majority of the wholesalers and retailers. Sugarloaf was the most cultivated and 
sold cultivar. Smooth Cayenne was the most exported cultivar.  
  
Chain Structures 
 
Fig. 2 shows the different structures of the fresh pineapple chains. Two types of fresh pineapple 
supply chains prevailed to reach the local and regional markets: (1) chains where the customers 
(retailers, wholesalers and processors) reach the consumers after obtaining their pineapples 
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directly from the primary producers, and (2) chains where customers reach the consumers after 
obtaining their pineapples through middlemen. In the local markets, seven fresh pineapple supply 
chains were prevailing: 1) primary producers-retailers-local consumers, 2) primary producers-
wholesalers-retailers-local consumers, 3) primary producers-wholesalers-processors, 4) primary 
producers-middlemen-wholesalers-retailers-local consumers, 5) primary producers-middlemen-
wholesalers-processors, 6) primary producers-middlemen-processors and 7) primary producers-
processors. Three chains prevailed in the regional markets: 1) primary producers-wholesalers-
regional customers, 2) primary producers-middlemen-wholesalers-regional customers, and 3) 
primary producers-middlemen-wholesalers-wholesalers-regional customers.  
 
 
Figure 2. Structure of the pineapple chains in Benin including means of transport of pineapple 
between actor groups 
 
 
For the European markets, the exporters sent their own pineapples to the importers, but 
incidentally bought pineapples from other primary producers (non-exporters) to meet the 
demand. 
 
From Primary Producers to Wholesalers, Retailers, Processors and Exporters  
 
Most of the Sugarloaf and 50% of the Smooth Cayenne wholesalers that obtained their pineapple 
directly from producers, bought from 6 or more producers (Table 3, see Appendix), while the 
limited number of retailers buying Sugarloaf directly from primary producers, bought only from 
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1-5 primary producers. Processors bought Sugarloaf directly from 6 or more primary producers. 
No retailers bought Smooth Cayenne from primary producers. All exporters obtained their 
additional pineapples directly from 11 or more primary producers. When middlemen were 
involved in obtaining pineapples from primary producers, the number of middlemen was no 
more than 4 for most wholesalers and 5 or more for most processors, for both cultivars (Table 3). 
 
From Wholesalers to Wholesalers, Retailers and Processors 
 
Wholesalers constituted another source of pineapple for the retailers and processors in the local 
market and for other wholesalers in the regional markets (Fig. 2). The pineapple was delivered to 
retailers and processors on a first come first served basis by means of small trucks.  
 
Most wholesalers obtaining pineapple from other wholesalers bought from 1-6 wholesalers 
(Table 3). This was observed at Dantokpa and especially Sèmè Kraké market places where 90% 
of the wholesalers sold their pineapples to regional customers. To meet those customers’ 
demands, wholesalers were often obliged to turn to other wholesalers at the same market. Most 
sales to regional customers took place during the evening and night at Sèmè Kraké market place. 
 
Most retailers buying Sugarloaf from wholesalers obtained their pineapples from 4 or more 
wholesalers whereas retailers buying Smooth Cayenne got their pineapples from fewer than four 
wholesalers (Table 3). Most retailers bought and sold from the same market.  
 
For both cultivars, most processors buying from wholesalers obtained their pineapples from 4 or 
more wholesalers. 
 
Business Processes  
 
At Primary Producer’s/Exporter’s Level 
 
The processes at primary producer’s level consisted of cultivating and harvesting pineapple for 
different outlets. According to Fassinou Hotegni et al. (2012), the production system was either 
inspired from neighbor producers or inspired from those in use in neighboring countries. Inputs 
used by producers included planting material (slips, hapas and suckers), fertilizers, and chemical 
products to induce flowering and to synchronize maturity. The planting materials were derived 
from plants kept in the field after harvest of the fruits for about 6 months. The primary producers 
obtained planting material either from their own previous field or from other producers’ fields. 
Shops and CeRPA (Centre Régionale de la Production Agricole) were used to obtain the 
fertilizer; the chemical products to induce flowering and to synchronize maturity were obtained 
from shops and CeRPA.  
 
After planting, fertilizers were applied, and carbide of calcium and ethephon were applied to 
induce flowering and synchronize maturity, respectively. Details on production practices are 
described by Fassinou Hotegni et al. (2012). Here attention is given to the harvesting practices 
and the producer’s training.  
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At harvest time, pineapples were harvested by workers (generally women) hired by either the 
buyers or the primary producers. After harvest, 83% of the primary producers stated that they 
kept their pineapple fruits on the soil for a period proportional to the size of the field (generally 
this period ranged from 1 to 6 hours). The pineapple was loaded by two loaders hired by the 
drivers in unconditioned trucks. At the exporter’s level, the pineapple once harvested were first 
sorted at the production site based on the quality attributes (mainly the external quality attributes, 
i.e. the skin color, crown height, fruit height and fruit size) and then packed in boxes based on 
the uniformity in quality attributes before being sent to importers. The boxes were bought from 
neighboring countries and were often not available leading to reduction or delay in the volume 
being exported. 
 
There was a significant difference between the number of primary producers agreeing and 
disagreeing on not having received training to cultivate pineapple for (1) fertilizer application 
time and rate, (2) flowering synchronization practices, time of application and rate, and on (3) 
pest and weed management (P < 0.05 in all cases) (Table 4).  
 
Table 4. Percentage of primary producers that did not receive training on pineapple production 
practices since they have been producing pineapple based on the Likert-scale, n=100 
aThe five Likert-scale points were regrouped into three points: Agree (combining “completely agree’’ and “agree’’), 
neither agree nor disagree and disagree (combining “completely disagree’’ and “disagree’’). 
bChi square test was performed to compare the number of primary producers who disagree with those who agree. 
Therefore, the number of primary producers that “neither agree nor disagree’’ with the statements were not 
considered. 
* Significant, P < 0.05 
 
The number of primary producers agreeing that they never had received training since they had 
been cultivating pineapple was higher than the number disagreeing. Fifty eight per cent of the 
producers were not member of a producer’s organization. 
 
At Wholesalers and Retailers and Processors Level 
 
Pineapples delivered to wholesalers, retailers and processors were stored on the ground in a pile 
and kept in sunlight or shade, covered with bags or not covered. About 43% of the wholesalers 
stored their pineapples in the shade without covering, 32% in sunlight without covering, whereas 
20% and 70% of the processors, respectively, stored their pineapple in these ways. Pineapple 
stayed in these conditions for 1-3 days. All retailers stored their pineapple in shade without 
covering them, for a period of 1-7 days. 
 
 
 
 
Likert-scale
a
 No training on 
fertilizers 
application rate 
No training on 
fertilizers 
application time 
No training on 
flowering  
induction practices 
No training on 
flowering  
induction time 
No training on 
pest and weed 
management 
Disagree 37 36 32 31 16 
Neither agree 
nor disagree 
4 4 4 4 5 
Agree 59 60 64 65 79 
χ2(Chi-square)b 5.042 * 6.000 * 10.667 * 12.042 * 41.779 * 
   
   Fassinou Hotegni et al.                                                                                                               Volume17 Issue 3, 2014 
 
 
 2014 International Food and Agribusiness Management Association (IFAMA). All rights reserved. 
 
151 
Chain Resources 
 
From Primary Producers to Wholesalers, Retailers, Processors and Exporters  
 
The pineapples were transported by independent drivers hired by the buyers, from primary 
producers to wholesalers, processors, retailers or exporters using either big trucks called 
“bachées’’ or small trucks called “taxis” (Fig. 2); “bachées”, of which the capacity ranged from 
1200 to 1400 pineapples for Smooth Cayenne and from 1440 to 2160 pineapples for Sugarloaf, 
were used when customers were wholesalers, processors or exporters; “taxis”, of which the 
capacity ranged from 400 – 470 pineapples for Smooth Cayenne and from 480 – 720 pineapples 
for Sugarloaf, were used for transport to retailers (Fig. 2). In both cases, environmental 
conditions were not controlled and pineapples were loaded individually next to each other by the 
loaders.  
 
About 26% of the wholesalers deemed that they did not receive their pineapple on time and this 
was, next to lack of quality, one of the reasons why they rejected pineapple from the primary 
producers. However, most of the wholesalers accepted the pineapple even if the quality was not 
what they expected; but in that case the price was reduced.   
 
From Exporters to Importers 
 
Exporters sent their pineapples to importers in European countries by plane (Fig. 2). The 
pineapples were transported to the airport by means of either big trucks under uncontrolled 
conditions (when the volume of pineapple being exported was less than 5 Mg) or very big trucks 
(when the volume of pineapple being exported was more than 5 Mg) under controlled conditions. 
Once at the airport, the pineapples were unloaded from the trucks and loaded in the plane. 
However, it often occurred that the pineapple stayed for some hours or days under uncontrolled 
conditions at the airport before being loaded in the plane. Generally this situation was due to a 
lack of synchronization between the pineapple harvest time and the plane (generally Air France) 
departure to Europe. The importers transported the pineapples to the different European markets 
(Belgium, the Netherlands, France, etc.). 
 
Management Components 
 
Three types of agreements existed between the primary producers and their customers (Table 5): 
(1) agreements made before planting time; in that case, producers had fixed customer(s) and the 
pineapple was delivered to them no matter the harvesting time; (2) agreements made between 
planting and before harvest; producers delivered all pineapple no matter the harvest time and 
quantity to a fixed customer(s) and (3) no agreements made before harvest time; primary 
producers falling in the third type of agreement had no contact with the buyer before the 
pineapple reached the closest stage to the harvest time. 
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Table 5. Proportion of primary producers making selling agreements with wholesalers 
and processors at different pineapple developmental phases for two cultivars 
Pineapple cultivar Type of agreement χ2 a 
 Agreement made 
before planting 
Agreement made 
between planting 
time and harvest 
No agreement 
made before 
harvest 
 
Sugarloaf (n=97) 41 29 30 1.292 ns 
Smooth Cayenne (n=30) 30 37 33 
a χ2-analysis was carried out on numbers  
ns: Not significant, P ≥ 0.05 
 
Sometimes, primary producers making the third type of agreement could not find a buyer until 
they harvested their pineapple and brought them to the closest market. The proportion of 
producers making a certain type of agreement was not cultivar dependent (Table 5).  
 
The quantity of pineapple bought by wholesalers, retailers and processors depended on the 
quantity of pineapple in store and the period of the year. Most wholesalers (71%) bought one or 
two big trucks of pineapple from the producers when the quantity of pineapple in store was 
reaching a level of 60-90 pineapples. Retailers who obtained their pineapple from the 
wholesalers generally bought 40 pineapples (one forty) only when they had no pineapple left to 
sell. Retailers who obtained their pineapple directly from the primary producers generally bought 
320-600 pineapples (8 to 15 forties) when the quantity of pineapple in store was reaching a level 
of 40-60 pineapples. Processors bought a quantity of pineapple that ranged from one to four 
trucks for both cultivars when the quantity of pineapple in store was reaching one truck. The 
quantity of pineapple asked for by regional customers ranged from 120 pineapples to two big 
trucks loads.  
 
Wholesalers, retailers obtaining their pineapple directly from primary producers, and processors 
affirmed that their buyer demand for pineapple was lower from mid-March to July and from 
mid-September to mid-October, while in the other months of the year (Mid-October to Mid-
March and Mid-July to Mid-September) the demand was high. However, wholesalers, retailers 
and processors agreed that they bought their highest volume of pineapple from August to 
October, coinciding with the Muslim fasting period of the study year.  
 
Generally, exporters received orders from importers in European markets some months before 
the exporting date. The demand for pineapple by the importers varied between 20-40 Mg (8-16 
big trucks) per week. During the long dry season (January, February, March and early April), 
exporters faced problems to meet this quantity of fresh pineapple; they then collected additional 
pineapple from 20-40 well-known producers to whom they provided technical assistance in 
pineapple production. This collection was based on the external quality attributes and the 
uniformity in quality attributes required by the importers.  
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Quality Attributes and Criteria along the Chains 
 
Most Important Quality Attributes for Different Actor Groups 
 
Actor groups differed in their ranking of the quality attributes, weight of the pineapples, skin 
color, skin damage, firmness and taste of the pineapple flesh, from the most valued (first rank, 
first quality attribute) to the least valued (fifth rank, fifth quality attribute) (Fig. 3). 
 
For Sugarloaf, there was agreement among primary producers in ranking the weight of the 
pineapple as first quality attribute followed by respectively the taste of the pineapple, the 
firmness, the skin color and the skin damage (Kendall’s W=0.571, P < 0.001) (Fig. 3). The same 
observations were made for the Sugarloaf wholesalers selling at the regional market (Kendall’s 
W=0.524, P < 0.001), whereas Sugarloaf wholesalers at the local market agreed on ranking the 
taste of the pineapple as first followed by skin color (Kendall’s W=0.416, P < 0.001). Contrary 
to the wholesalers, Sugarloaf retailers agreed on ranking the skin color as first quality attribute 
followed by firmness and taste of the pineapple (Kendall’s W=0.452, P < 0.001). The Sugarloaf 
processors differed from the other actor groups by agreeing on ranking firmness as first quality 
attribute followed by skin color and weight of the pineapple (Kendall’s W=0.339, P < 0.01). 
 
For Smooth Cayenne, primary producers, wholesalers at the local and wholesalers at the regional 
market agreed on ranking the weight of the pineapple as first quality attribute (Fig. 3). 
Differences among these actor groups were noticed in ranking the remaining quality attributes. 
For the primary producers, the second quality attribute was the taste of the pineapple, the skin 
color being the third (Kendall’s W=0.385, P < 0.001), whereas for the wholesalers selling 
Smooth Cayenne at the local market, skin color and taste appeared to be the second and the third 
quality attributes respectively (Kendall’s W=0.539, P < 0.05). Wholesalers selling Smooth 
Cayenne at the regional market agreed on ranking firmness and taste of the pineapple as second 
and third quality attributes (Kendall’s W=0.792, P < 0.01). For the processors processing 
Smooth Cayenne, the five quality attributes were given more or less the same ranking when 
compared with their ranking for Sugarloaf.  
 
Skin damage was the least valued quality attribute by all actor groups except processors (Fig. 3). 
 
Pineapple Quality Produced/Supplied Versus Pineapple Quality Preferred  
 
For both cultivars, the weight (fruit with crown) preferred by retailers was significantly lower 
than the weight preferred by wholesalers (Table 6); there was no significant difference in the 
desired weight between wholesalers at the local or the regional market.  
 
Preferred fruit weights were higher for Smooth Cayenne than for Sugarloaf. Processors were not 
exigent for fruit weight, so every pineapple size was convenient to them (Table 6). For the 
European markets, the average weight of the pineapple should be at least 0.80 kg with the crown 
and 0.664 kg without crown for the lowest weight class and no more than 2.75 kg with crown 
and 2.28 kg without crown for the highest weight class (Table 7).  
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Figure 3. Quality attributes of pineapple as ranked by different actors 
Note. Mean rank assigned by different actors to the five most frequently mentioned quality attributes for the 
pineapple cultivars Sugarloaf (left) and Smooth Cayenne (right). A significant Kendall’s coefficient of concordance 
(Kendall’s W) indicates that there was agreement within actors’ group on ranking the quality attributes from 1=first 
(most important) to 5 = fifth (least important).  
*** Significant, P < 0.001 ; ** Significant, P < 0.01 ; * Significant, P < 0.05 ; ns: Not significant, P ≥ 0.05 
 
Wholesalers in regional market (n=16); Kendall’s W = 0.524 *** 
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Primary producers (n=97); Kendall’s W = 0.571 *** 
Wholesalers in local market (n=19); Kendall’s W = 0.416 *** 
Retailers (n=15); Kendall’s W = 0.452 *** 
Processors (n=10); Kendall’s W = 0.339 ** 
Wholesalers in local market (n=6); Kendall’s W = 0.539 * 
Wholesalers in regional market (n=5); Kendall’s W = 0.792 ** 
Retailers (n=2); Kendall’s W = 0.850 ns 
Processors (n=7); Kendall’s W = 0.363 * 
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Table 6. Pineapple fruit weight (kg per fruit) preferred by different actor groups for two cultivar 
a P-value from ANOVA test comparing the different groups of actors except processors;  
Values followed by the same letter within a row are not significantly different at 0.05 according to the Gabriel pair-
wise test. 
 
Table 7. Average pineapple weight (kg ± 12%) with/without crown in different weight classes 
for pineapple export 
Weight class Weight with crown Weight without the crown 
A 2.75 2.28 
B 2.30 1.91 
C 1.90 1.58 
D 1.60 1.33 
E 1.40 1.16 
F 1.20 1.00 
G 1.00 0.83 
H 0.80 0.66 
Source. Codex Alimentarius (2005) 
 
For Smooth Cayenne, the weights preferred by wholesalers were the top end of what would be 
the highest weight class suitable for export.  
 
Kruskal-Wallis tests revealed that there were also significant differences between actor groups in 
taste (H=20.54, P < 0.001), firmness (H=29.66,  P < 0.001), skin color (H=13.33, P < 0.01) and 
translucency (H=27.84, P < 0.001) produced/preferred for Sugarloaf  (Table 8, see Appendix) 
and in taste (H=14.22, P < 0.01) and skin color (H=30.56, P < 0.001) produced/preferred for  
Smooth Cayenne (Table 9, see Appendix). 
 
Differences in taste criteria preferred for Sugarloaf were observed between primary producers 
and processors (U=183.50, P < 0.005) and between wholesalers in regional markets and 
processors (U = 23.00, P < 0.005) (Table 10, see Appendix).  
 
Most processors preferred Sugarloaf pineapples with always a taste in between sugar and lemon 
whereas most wholesalers at the regional market preferred pineapples having always a taste like 
sugar; most primary producers at the same time produced pineapple having a taste like sugar 
(Table 8). Differences in firmness and flesh translucency preferred for Sugarloaf existed between 
primary producers and other actors except processors (Table 10); all wholesalers at local and 
regional markets and all retailers preferred “always firm pineapple”, while only 62% of the 
primary producers always aimed to produce firm pineapple (Table 8, see Appendix); similarly 
70% of the primary producers produced Sugarloaf having 25-50% of the flesh translucent while 
most wholesalers in local and regional markets as well as retailers preferred pineapple having 0-
25% of the flesh translucent (Table 8). For skin color, a difference in quality criteria preferred for 
Cultivar Actor group    P-value
a
 
 Wholesalers Wholesalers Retailers Processors  
 Local market Regional market    
Sugarloaf 1.47 ± 0.28 b 1.50 ± 0.27 b 1.08  ± 0.33 a Every size 0.000 
Smooth Cayenne 2.71 ± 0.35 b 2.85 ± 0.52 b 1.53  ± 0.18 a Every size 0.011 
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Sugarloaf was only observed between primary producers and wholesalers in the local market (U 
= 589.00; P < 0.005) (Table 10). Sixty five percent of primary producers produced Sugarloaf 
pineapple with 25-50% yellow skin, while 68% of the wholesalers at the local market preferred 
pineapple with 0-25% yellow skin (Table 8).  
 
Difference in taste preferred for Smooth Cayenne was observed between primary producers and 
processors (U = 32.50; P < 0.005) (Table 11, see Appendix).  
 
Most Smooth Cayenne primary producers produced pineapple with a taste like sugar whereas 
most processors preferred pineapple with a taste between sugar and lemon (Table 9). As to the 
skin color, difference in quality criteria was observed between primary producers and all other 
actor groups except retailers (Table 11). Eighty percent of the primary producers produced 
pineapple with less than 50% of skin yellow, while all wholesalers in local and regional markets 
as well as most of the processors preferred pineapple with more than 50% of the skin yellow 
(Table 9).  
 
Wholesalers in both markets as well as retailers and processors preferred pineapple presenting 
less than 25% of blackheart symptoms and free of skin damage, independent of the cultivar; 
primary producers responded well to these quality criteria requirements since all of them 
affirmed producing pineapple fulfilling these criteria (Table 8 and Table 9).  
 
Another aspect of the pineapple quality preferred by actor groups including the importers 
(affirmed by exporters) along the chain was a very low heterogeneity in the different quality 
attributes. It was noticed that more than 50% of wholesalers in local and regional markets as well 
as retailers and processors agreed that there was a large heterogeneity in the pineapple size 
delivered to them no matter the cultivar (Fig. 4). Likewise, most primary producers also admitted 
that there was a large heterogeneity in pineapple size at harvest (Fig. 4).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. Heterogeneity in quality of pineapple cultivars, as perceived by different actors 
Note. The diagrams list the percentage of actors in different groups, agreeing (combining the responses “agree” and 
“completely agree’’) with statements on the heterogeneity in quality of pineapple cultivars Sugarloaf (left) and 
Smooth Cayenne (right) that they produced or received. 
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Concerning heterogeneity in the taste of the pineapple, most Sugarloaf wholesalers at the local 
market and most Smooth Cayenne retailers agreed that there was a large heterogeneity in taste; a 
large heterogeneity in fruit firmness was confirmed to exist by most Sugarloaf wholesalers in 
regional markets and most Smooth Cayenne retailers. Most Sugarloaf and Smooth Cayenne 
wholesalers at the regional market agreed on a large heterogeneity existing in the pineapples they 
received for skin color (Fig. 4). Most Sugarloaf and Smooth Cayenne processors agreed there 
was a large heterogeneity in pineapple flesh translucency. For the European market, 
heterogeneity in quality attributes is very important since fruits in the same boxes should be 
uniform in skin color, weight, etc. (Codex Alimentarius 2005); exporters faced difficulties 
meeting this quality demand since they often collected pineapple from many primary producers. 
 
Discussion 
 
Fresh Pineapple Supply Chains Structure 
 
The fresh pineapple supply chain network in Benin was composed of six main groups of actors: 
primary producers, exporters, middlemen, wholesalers, retailers and processors. For all these 
actor groups, but especially for the exporters, pineapple was very important due to its high 
contribution to the total income constitution (Table 2). Actor groups were integrated in 
differently structured chains leading to four outlets: (1) the local outlet for fresh pineapple, (2) 
the local outlet for processing pineapple, (3) the regional outlet for export to neighboring 
countries for either fresh or processing pineapple, and (4) the export outlet for import in Europe 
(Fig. 2). The chains to the local outlets differed in the involvement of wholesalers versus direct 
delivery by primary producers to retailers and processors and in the involvement of middlemen 
to search for fields and contact primary producers versus direct contact by wholesalers and 
processors. Chains to the regional market operated always through wholesalers, who might use 
middlemen or have direct contact with primary producers. Chains to the European outlet were 
direct, with exporting farmers contacting neighboring primary producers (Fig. 2). The same 
situation defined as partial integration between exporting farmers and primary producers was 
observed in Ghanaian pineapple chains where exporters used purchases from primary producers 
as buffers to respond to the European Union demand in pineapple (Suzuki et al. 2011).
 
In these 
conditions, primary producers obtaining advice on cultural practices and assistance in getting 
inputs to grow their crop from exporters, would tend to produce high-quality pineapple and so 
meet the demands of exporters for quality as well (Suzuki et al. 2011). 
 
Business Processes and Constraints for the Success of the Chains 
 
Business processes at each actor group level can impact the quality of the pineapple delivered to 
customers/consumers and affect the success of the pineapple chain. In analyzing the pineapple 
production systems, Fassinou Hotegni et al. (2012) found that constraints in the pineapple 
cultivation in Benin were the diverse production systems and a lack of planting material and 
some fertilizers. In our study, most primary producers agreed on not having received any training 
on pineapple production practices such as fertilizer application time and rate, flowering 
synchronization time and rate and pest and weed management since they had started producing 
pineapple (Table 4). This will also be a bottleneck to high-quality pineapple production since 
Subramanian and Matthijs (2007) reported the lack of training as one of the critical factors in 
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high-quality production. The lack of training of primary producers can be viewed as a threat to 
the success of the pineapple chain since Cetinkaya (2011) argued that training actor groups in 
their activities constituted a key element in implementing successful supply chains.  
 
It was also noticed that the pineapple was left for hours in sunlight on the soil after harvest 
before being loaded. This exposure of the fruit to high temperature was reported as one of the 
causes associated with translucency (Chen et al. 2009). Then, the fruits may become translucent, 
i.e. the flesh of the fruit will show water soaking, and therefore becomes fragile (Py et al. 1987) 
and more susceptible to diseases (Gortner et al. 1963).  
 
Results also showed that most primary producers were not a member of a producer’s 
organization. The same findings were reported in Brazil by Brito et al. (2009) and this was 
argued to be a negative factor contributing to the lack of organization of the chains and therefore 
to non-successful chains. Belonging to producer’s organizations facilitates the organization of 
the production and the access to credit and other support services (Coulter et al. 1999) and 
promotes good practices in the chains (UNEP 2012).  
 
Results also indicated the unavailability of boxes for export. The government should either make 
the boxes needed by exporters available in the country or stimulate the private sector to take this 
up. This would create opportunities for off-farm employment and incite exporters to continue 
producing pineapple for European countries. 
 
At wholesaler and processor’s level, the storage of pineapples in the sun could also increase fruit 
translucency as previously stated for the primary producer’s level.  
 
Chain Resources and Constraints for the Success of the Chains 
 
From one actor group to another, the pineapple was delivered under non-controlled conditions in 
“taxis’’ or “bachées’’ by independent drivers hired by the buyers (Fig. 2). When combining the 
ways the fruits are treated after harvest, i.e. the exposure of the fruits in sunlight for some hours, 
the loading in trucks next to each other and the unconditioned transport conditions, the quality of 
the fruit, especially the firmness, could be reduced (Crisosto et al. 1995) and thus will limit the 
possibilities to reach higher-valued markets and increase losses. In Benin, there are no cold 
facilities for pineapple. It is well known that temperature conditions affect the fruit shelf life 
(Nunes and Edmond 2002). According to Hardenburg et al. (1986) and Cantwell (2002) the 
optimum storage temperature for a long shelf life for pineapple is 10 °C. In Cotonou, Zè, Allada 
and Toffo where the Dantokpa, Zè, Sékou and Sehouè markets are located, the mean monthly 
temperatures range from 27-31 °C; they range from 25-30 °C in Sèmè-Kpodji where the Sèmè 
Kraké market is located (INSAE 2004). In these conditions of high temperature, the pineapple 
shelf life will be reduced leading to high degree of rotting when not quickly sold. These high 
temperature conditions may also play a positive role, since they may be the cause of the absence 
of blackheart problems (cf. Tables 8 and 9); blackheart symptoms develop when fruits are 
exposed to temperatures below 10-12 °C (Akanine et al. 1975; Keetch and Balldorf 1979). 
 
In the current situation, the chain resources used do not help in keeping the quality of produced 
pineapple. The establishment of a cold chain especially in the export chain as is the case in 
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Ghana (Fassinou Hotegni 2013) is needed for keeping the quality. Cold storage facilities at 
exporter level and at the airport will reduce rejection of pineapples by importers since the fruits 
will still be fresh and well-looking. Therefore, actions need to be taken by the government to 
implement the storage facilities or to stimulate the private sector to take this up.  
 
Management Components and Constraints for the Success of the Chains 
 
Our results indicated that 30% of the primary producers producing Sugarloaf and 33% of the 
primary producers producing Smooth Cayenne had no selling agreement with their customers at 
the time of harvest (Table 5). This could be considered as a factor preventing primary producers 
to meet their customers’ quality criteria. In pineapple it takes 15-18 months before the fruit is 
harvested (Fassinou Hotegni et al. 2012). Having an order before harvesting time would allow 
primary producers to know the type of pineapple quality they have to produce. This means that 
information sharing between actor groups in the chains should be more intensive to facilitate the 
supply of preferred pineapple quality. Cooperation between actor groups within a chain is 
essential to access high quality export markets as highlighted by Garcia Martinez and Poole 
(2004) for the Moroccan citrus chain.  
 
Mismatch between Pineapple Quality Supplied and Pineapple Quality Preferred 
 
Primary producers producing Sugarloaf pineapple and wholesalers in the regional market selling 
Sugarloaf pineapple shared the weight as the ''most valued'' quality attribute; this was not the 
case for wholesalers at the local market selling Sugarloaf pineapple, retailers selling Sugarloaf 
pineapple and processors (Fig. 3). As to the Smooth Cayenne cultivar, actor groups sharing the 
weight as the ''most valued'' quality attribute were primary producers, wholesalers in the local 
market as well as wholesalers in the regional market (Fig. 3). However, retailers desired a lower 
weight than wholesalers; processors were not exigent in pineapple weight (Table 6). Considering 
the fact that wholesalers constituted a major source of pineapple for all retailers (Table 3), the 
observed mismatch in pineapple weight criteria between wholesalers and retailers could be 
viewed as a constraint for not meeting retailer’s quality criteria in pineapple weight. Wholesalers 
will have the tendency to buy big pineapple from primary producers and will most likely present 
that big pineapple to the retailers who will be obliged to buy them although their quality criteria 
are not met. So for the chains where retailers bought their pineapple from wholesalers, 
wholesalers appeared to be the critical actor group to the success of the chains.  
 
For the other quality attributes criteria, results revealed that there was a mismatch between (1) 
primary producers and processors for the taste criteria for both cultivars (Tables 10 and 11), (2) 
primary producers and wholesalers in the local market, primary producers and wholesalers in the 
regional market and primary producers and retailers for the firmness and translucency criteria for 
cultivar Sugarloaf, (3) primary producers and wholesalers in local market for the skin color 
criteria for both cultivars, primary producers and wholesalers in regional market and primary 
producers and processors for skin color criteria for Smooth Cayenne pineapple (Tables 10 and 
11). These mismatches between the quality of pineapple supplied and the quality of pineapple 
preferred could be considered as a bottleneck to the success of the chains as stated by Fisher 
(1997), stressing once more the importance of information exchange between actor groups in the 
chains.   
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The fact that primary producers were the main pineapple source of wholesalers and processors 
(processing Sugarloaf) and an additional source for some retailers (Table 4), and the fact that 
there was a mismatch between the quality of pineapple supplied by primary producers and the 
quality preferred by processors, wholesalers and retailers show that primary producers are the 
actors critical to the success of the chains where wholesalers, processors (Sugarloaf processors) 
and retailers obtained their pineapple from them.  
 
The results also revealed that another problem encountered in the chains was the heterogeneity in 
pineapple quality, mainly in size (comparable to weight) and skin color (Fig. 4). This was an 
important point especially for the exporters since they should fit uniform fruits with specific 
quality criteria in the boxes. So, in addition to the quality criteria that should be met (Codex 
Alimentarius 2005), a higher uniformity in fruit quality is needed to improve the volume of 
exported pineapple. According to Luning and Marcelis (2006), the heterogeneity in quality is 
linked to production practices. Therefore, it is important to fully understand and analyze the 
pineapple production system so as to implement good production practices yielding more 
uniform and acceptable pineapple quality. On the other hand, the heterogeneity of the pineapple 
(mainly the size) could create opportunities for hawker salers
2
 and pineapple processors.  
 
Conclusions and Implications 
 
Many actor groups operate in the fresh pineapple supply chains of Benin. The chains were not 
successful in delivering the right product quality to the markets. First, the research identified a 
large mismatch in perception of quality between different actor groups. There was a mismatch 
between wholesalers and retailers for the weight demands of the pineapple fruit; a mismatch for 
taste, firmness and translucency criteria was identified between primary producers and 
wholesalers, retailers and processors. These observations make wholesalers and primary 
producers critical actor groups in the chains. Second, all buyers concluded there was a large 
heterogeneity in quality delivered by the producers. This could be due to the way the pineapple is 
produced. Bottlenecks for achieving and keeping a high quality level of the fruits were lack of 
training of primary producers in production practices, limited organization of farmers, the poor 
transportation system and the poor storage conditions at wholesaler and processor levels, and 
also at the airport when the pineapple was intended to be exported. In addition, the lack of 
transport boxes constituted another constraint for export. 
 
For the establishment of successful fresh pineapple supply chains in Benin, it is important to first 
tackle the main bottlenecks. Emphasis should be given to solve the problems at primary 
producers’ level so that the chain starts with high-quality produce with low heterogeneity in 
pineapple quality. This requires not only training of primary producers in best production 
practices but also research on tools to reduce the heterogeneity in pineapple quality. In addition, 
the performance of the chains could increase by aligning the quality criteria of actor groups in 
the chain. 
 
 
 
                                                          
2 Hawker salers are people selling pineapple occasionally.  
   
   Fassinou Hotegni et al.                                                                                                               Volume17 Issue 3, 2014 
 
 
 2014 International Food and Agribusiness Management Association (IFAMA). All rights reserved. 
 
161 
Acknowledgements 
 
Authors are grateful to pineapple primary producers (including exporters), wholesalers, retailers, 
processors and middlemen for kindly providing us with required information and to the 
Interdisciplinary Research and Education Fund (INREF) of Wageningen University and 
Research Centre for its financial support through the Co-Innovation for Quality in African Foods 
Chains (CoQA) programme.   
 
References 
 
Agbo, B., G. Agbola, E. Sissinto, and O. Akele. 2008. Atelier de validation de la stratégie et 
d’élaboration de plan d’actions de la filière ananas au Benin. MAEP and GTZ, Cotonou. 
Akamine, E.K., T. Goo, T. Steepy, T. Greidanus, and N. Iwaoka. 1975. Control of endogenous 
brown spot of pineapple in postharvest handling. Journal of the American Society for 
Horticultural Science 100: 60–65. 
Allen, I.E. and C.A. Seaman. 2007. Likert scales and data analyses. Quality Progress 40: 64-65. 
Arouna, A. and D. Afomasse. 2005. Analyse de la compétitivité de la filière ananas au Benin. 
Institut National de Recherches Agricoles au Benin (INRAB), Cotonou. 
Bailey, K. 2008. Methods of social research (Fourth ed.). Free Press, New York.  
Bijman, W. J. J. 2002. Essays on agricultural co-operatives. Governance structure in fruit and 
vegetable chains. PhD Thesis Erasmus University, Rotterdam. 
Brito Neto, J.F., W.E. Pereira, R.G. de Sá Sobrinho, J.A. Barbosa, D. de S. Costa, S. Lacerda, 
D.P. dos Santos, and D. de O. Vieira. 2009. Commercialization forms and organization of 
pineapple producers in the state of Paraíba, Brazil. Acta Horticulturae 822: 313-316. 
Callis, J.B., D.L. Illman, and B.R. Kowalski. 1987. Process analytical chemistry. Analytical 
Chemistry 59: 104-116. 
Cantwell, M. 2002. Optimal handling conditions for fresh produce. In Postharvest Technology of 
Horticultural Crops, edited by A.A. Kader, 511-518. University of California: Division 
of Agricultural and Natural Resources (Special publication). 
Cetinkaya, B. 2011. Developing a sustainable supply chain strategy (Chapter 2). In Sustainable 
supply chain management: Practical ideas for moving toward best practice, edited by B. 
Centinkaya, et al., 17-55. Springer-Verlag, Berlin, Heidelberg. 
Chen, N.J., R.E. Paull, C-C. Chen, and P. Saradhuldhat. 2009. Pineapple production for quality 
and postharvest handling. Acta Horticulturae 822: 253-260. 
Clason, L.D. and J.T. Dormody. 1994. Analyzing data measured by individual Likert-Type 
items. Journal of Agricultural Education 35(4): 31-35. 
   
   Fassinou Hotegni et al.                                                                                                               Volume17 Issue 3, 2014 
 
 
 2014 International Food and Agribusiness Management Association (IFAMA). All rights reserved. 
 
162 
Codex Alimentarius, 2005. Codex standard for pineapples, Codex Standard 182-1993, Revision 
1-1999, Amendment 1-2005. http://www.codexalimentarius.net/ web/more 
_info.jsp?id_sta=313. [accessed July, 11 2012]. 
Coulter, J., A. Goodland, A. Tallontire, and R. Stringfellow. 1999. Marrying farmer cooperation 
and contract farming for service provision in a liberalising Sub-Saharan Africa. ODI 
Natural Resource Perspectives 48. 
Crisosto, H.C., G. Mitchell, and S. Johnson. 1995. Factors in fresh market stone fruit quality. 
Postharvest News and Information 6: 17N-21N. 
Ebrahimi, M. and M. Sadeghi. 2013. Quality management and performance: An annotated 
review. International Journal of Production Research 51(18): 5625-5643.  
FAO (Food and Agriculture Organization). 2009. Statistical databases. 
http://faostat.fao.org/DesktopDefault.aspx?PageID=567&lang=fr#ancor [accessed 
December 31, 2010]. 
FAO (Food and Agriculture Organization). 2011. Statistical databases. 
http://faostat.fao.org/DesktopDefault.aspx?PageID=339&lang=fr [accessed May 25, 
2013]. 
Fassinou Hotegni, V.N. 2013. Exploring the fresh pineapple export chains in Ghana. Spring 
Newsletter 2013: 13-14. West Africa Research Association.  
Fassinou Hotegni, V.N., W.J.M. Lommen, J.G.A.J. van der Vorst, E.K. Agbossou, and P.C. 
Struik. 2012. Analysis of pineapple production systems in Benin. Acta Horticulturae 928: 
47-58. 
Field, A. 2005. Discovering Statistics Using SPSS, 2nd edition, 521-550. Sage Publications, 
London. 
Fisher, M.L. 1997. What is the right supply chain for your product? Harvard Business Review 75 
(2): 105-116. 
Garcia Martinez, M. and N. Poole. 2004. The development of private fresh produce safety 
standards: implications for developing Mediterranean exporting countries. Food Policy 
29: 229-255. 
Gbenou, R.K., M. Taoré, and E. Sissinto. 2006. Etude Accélérée de Marché (EAM) sur les 
différents produits ananas au Benin. 42. Helvetas-Benin, Cotonou. 
Gortner, W.A., C.H. Spiegelberg, G.G. Dull, and B.H. Krauss. 1963. Field-fresh pineapple for 
export. Pineapple Research Institute Research Report 99. 
Hardenburg, R.E., A.E. Watada, and C.Y. Wang. 1986. The commercial storage of fruits, 
vegetables, and florist and nursery stocks. US Dept. Agric. Handbook. 
   
   Fassinou Hotegni et al.                                                                                                               Volume17 Issue 3, 2014 
 
 
 2014 International Food and Agribusiness Management Association (IFAMA). All rights reserved. 
 
163 
Henson, S., and R. Loader. 2001. Barriers to agricultural exports from developing countries: the 
role of sanitary and phytosanitary requirements. World Development 29(1): 85-102. 
Institut National de la Statistique et de l’analyse économique (INSAE), 2004. Troisième 
recensement général de la population et de l’habitation (RGPH3). Cahier des villages et 
quartier du département de l’Atlantique. DED (Direction des Etudes Démographiques). 
Cotonou.  
Joosten, F. 2007. Development strategy for the export-oriented horticulture in Ethiopia. 
Wageningen UR Digital Library, http://library.wur.nl/way/bestanden/clc/1891396.pdf 
[accessed January 25, 2014]. 
 
Kendall, M.G. and B.B. Smith. 1939. The problem of m rankings. Annals of Mathematical 
Statistics 10 (3): 275–287. 
Keetch, D.P. and D.B. Balldorf. 1979. The incidence of certain pineapple fruit blemishes in the 
Eastern Cape and Border. Citrus and Subtropical Fruit Journal 551: 12–15. 
Korneliussen T. and K. Grønhaug. 2003. Quality perceptions in international distribution: an 
empirical investigation in a complete distribution chain. Supply Chain Management: An 
International Journal 8(5): 467-475 
Lambert, D.M. and C.M. Cooper. 2000. Issues in supply chain management. Industrial 
Marketing Management 29: 65–83. 
Leech, B. L. 2002. Asking questions: techniques for semi structured interviews. American 
Political Science Association 35(4): 665-668.  
Legendre, P. 2005. Species Associations: The Kendall coefficient of concordance revisited. 
Journal of Agricultural, Biological, and Environmental Statistics 10 (2): 226–245. 
Luning, P.A. and W.J. Marcelis. 2006. A techno-managerial approach in food quality 
management research. Trends in Food Science and Technology 17 (7): 378–385. 
Neven, D. and T. Reardon. 2004. The rise of Kenyan supermarkets and evolution of their 
horticulture product procurement systems: Implications for agricultural diversification 
and smallholder market access programs. Development Policy Review 22: 669–699. 
Nunes, M.C.N. and J.P. Edmond. 2002. Storage temperature. In Postharvest Physiology and 
Pathology of Vegetables, edited by J.A. Bartz, and J.K. Brecht, 209-228. Marcel Dekker 
Inc., New York. 
Pallant, J. 2010. SPSS survival manual: A step by step guide to data analysis using SPSS. Open 
University Press. 
Py, C., J.J. Lacoeuilhe, and C. Teisson. 1987. The pineapple cultivation and uses. G.-P. 
Maisonneuve et Larose, Paris. 
   
   Fassinou Hotegni et al.                                                                                                               Volume17 Issue 3, 2014 
 
 
 2014 International Food and Agribusiness Management Association (IFAMA). All rights reserved. 
 
164 
Shukla, M. and S. Jharkharia. 2013. Agri-fresh produce supply chain management: a state-of-
the-art literature review. International Journal of Operations and Production 
Management 33(2): 114-158. 
Soler, A. 1992. Pineapple quality criteria. CIRAD-IRFA, Paris. 
Subramanian, U. and M. Matthijs. 2007. Can Sub-Saharan Africa leap into global network 
trade? World Bank Policy Research Working Paper 4112 (2007). 
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=956492 [Accessed 28 May 2012]. 
Suzuki, A., L.S. Jarvis, and R.J. Sexton. 2011. Partial vertical integration, risk shifting, and 
product rejection in the high-value export supply chain: the Ghana pineapple sector. 
Word Development 39 (9): 1611-1623. 
Szymanowski, W. 2007. Application of information technologies in food supply chain and 
networks management in the environment of food market globalization–Traceability 
concept. Olsztyn Economic Journal (2): 88-100. 
Temu, A.E. and N.W. Marwa. 2007. Changes in the governance of global value chains of fresh 
fruits and vegetables: opportunities and challenges for producers in Sub-Saharian Africa. 
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.193.8858&rep=rep1&type=pdf
.  [accessed January 25, 2014]. 
United Nations Environment Programme (UNEP). 2012.  Avoiding future famines: 
Strengthening the ecological foundation of food security through sustainable food 
systems. United Nations Environment Programme (UNEP), Nairobi, Kenya. 
Verdouw, C.N., A.J.M. Beulens, D. Bouwmeester, and J.H. Trienekens. 2008. Modelling 
demand-driven chain networks using multiple CODPs. In Lean Business Systems and 
Beyond, edited by T. Koch, 433–442. Springer, Boston. 
Van der Vorst, J.G.A.J., S-O. Tromp, and Zee, D.-J. van der. 2009. Simulation modelling for 
food supply chain redesign; integrated decision making on product quality, sustainability 
and logistics. International Journal of Production Research 47: 6611-6631. 
Van der Vorst, J.G.A.J.,  A.J.M. Beulens, and P. van Beek. 2005. Innovations in logistics and 
ICT in food supply chain networks (Chapter 10). In Innovation in agri-food systems, 
edited by W.M. Jongen and M.T.G. Meulenberg, 245-292. Wageningen Academic 
Publishers, Wageningen. 
Van der Vorst J.G.A.J. 2006. Performance measurement in agrifood supply chain networks: an 
overview. In Quantifying the agri-food supply chain, edited by C. Ondersteijn, J. 
Wijnands, R. Huirne and O. van Kooten, 15-26. Wageningen UR Frontis Series, Springer 
Science. 
Van der Vorst, J.G.A.J., M.P.J. Duineveld, F.-P. Scheer, and A.J.M. Beulens. 2007. Towards 
logistics orchestration in the pot plants supply chain network. Paper presented at the 14
th
 
International Annual Euroma Conference, Ankara, Turkey, 17-20, June 2007. 
   
   Fassinou Hotegni et al.                                                                                                               Volume17 Issue 3, 2014 
 
 
 2014 International Food and Agribusiness Management Association (IFAMA). All rights reserved. 
 
165 
T
a
b
le
 2
. 
C
la
ss
if
ic
at
io
n
 o
f 
th
e 
re
sp
o
n
d
en
ts
 b
as
ed
 o
n
 d
if
fe
re
n
t 
ch
ar
ac
te
ri
st
ic
s 
(%
) 
a :
 P
ri
m
ar
y
 p
ro
d
u
ce
rs
 w
h
o
 e
x
p
o
rt
ed
 t
o
 E
u
ro
p
ea
n
 m
ar
k
et
s 
-:
 d
id
 n
o
t 
cr
o
p
/s
el
l 
p
in
ea
p
p
le
 
C
h
a
ra
ct
er
is
ti
cs
 
M
o
d
a
li
ti
es
 
P
ri
m
a
ry
 p
ro
d
u
ce
rs
 
(n
=
1
0
0
) 
E
x
p
o
rt
er
sa
 
(n
=
3
) 
M
id
d
le
m
en
 
(n
=
1
0
) 
W
h
o
le
sa
le
rs
 
(n
=
3
5
) 
R
et
a
il
er
s 
(n
=
1
5
) 
P
ro
ce
ss
o
rs
 
(n
=
1
0
) 
S
ex
 
M
al
e 
9
3
 
6
6
 
1
0
0
 
0
 
0
 
7
0
 
 
F
em
al
e 
7
 
3
4
 
0
 
1
0
0
 
1
0
0
 
3
0
 
 
 
 
 
 
 
 
 
E
d
u
ca
ti
o
n
 l
ev
el
 
N
o
n
 e
d
u
ca
te
d
 
4
2
 
0
 
6
0
 
7
4
 
8
6
 
0
 
 
L
it
er
at
e 
8
 
0
 
1
0
 
3
 
0
 
0
 
 
P
ri
m
ar
y
 s
ch
o
o
l 
2
8
 
0
 
3
0
 
1
7
 
7
 
0
 
 
M
id
d
le
 s
ch
o
o
l 
2
1
 
0
 
0
 
3
 
7
 
4
0
 
 
U
n
iv
er
si
ty
 l
ev
el
 
1
 
1
0
0
 
0
 
3
 
0
 
6
0
 
 
 
 
 
 
 
 
 
E
x
p
er
ie
n
c
e 
(E
x
p
) 
˂
 5
 y
ea
rs
 
1
3
 
0
 
3
0
 
1
1
 
4
0
 
2
0
 
in
 p
in
ea
p
p
le
 
5
 ≤
 E
x
p
 ˂
 1
0
 y
ea
rs
 
3
1
 
0
 
7
0
 
2
6
 
2
7
 
4
0
 
 
1
0
 ≤
 E
x
p
 ˂
 1
5
 y
ea
rs
 
3
3
 
0
 
0
 
4
0
 
2
7
 
4
0
 
 
≥
 1
5
 y
ea
rs
 
2
3
 
1
0
0
 
0
 
2
3
 
6
 
0
 
 
 
 
 
 
 
 
 
C
o
n
tr
ib
u
ti
o
n
 o
f 
˂
 2
0
%
 
0
 
0
 
0
 
0
 
0
 
0
 
p
in
ea
p
p
le
 t
o
 t
o
ta
l 
 
2
0
 ≤
 I
n
c 
˂
 4
0
%
 
7
 
0
 
0
 
0
 
0
 
1
0
 
in
co
m
e 
(I
n
c)
 
4
0
 ≤
 I
n
c 
˂
 6
0
%
 
1
3
 
0
 
7
0
 
1
1
 
0
 
2
0
 
 
6
0
 ≤
 I
n
c 
˂
 8
0
%
 
5
1
 
0
 
3
0
 
2
0
 
3
3
 
3
0
 
 
≥
 8
0
%
 
2
9
 
1
0
0
 
0
 
6
9
 
6
7
 
4
0
 
 
 
 
 
 
 
 
 
P
in
ea
p
p
le
 
S
u
g
ar
 l
o
af
 o
n
ly
  
7
0
 
0
 
- 
6
9
 
8
7
 
3
0
 
cu
lt
iv
a
rs
 
S
m
o
o
th
 C
ay
en
n
e 
o
n
ly
 
3
 
0
 
- 
0
 
0
 
0
 
cr
o
p
p
ed
/s
o
ld
 
B
o
th
 c
u
lt
iv
ar
s 
2
7
 
1
0
0
 
- 
3
1
 
1
3
 
7
0
 
Appendix 
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Table 3. Percentage customers buying Sugarloaf and Smooth Cayenne pineapple from a given 
number of primary producers and wholesalers 
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Table 8. Percentage of actor groups producing/supplying Sugarloaf pineapple and valuing the 
different quality criteria within each quality attribute 
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Table 9. Percentage of actor groups producing/supplying Smooth Cayenne pineapple and 
valuing the different quality criteria within each quality attribute 
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Table 10. Mann-Whitney U test values comparing actor groups producing/supplying Sugarloaf 
pineapple for the different quality criteria within each quality attribute 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
   Fassinou Hotegni et al.                                                                                                               Volume17 Issue 3, 2014 
 
 
 2014 International Food and Agribusiness Management Association (IFAMA). All rights reserved. 
 
170 
 
T
a
b
le
 1
1
. 
 M
an
n
-W
h
it
n
ey
 U
 t
es
t 
v
al
u
es
 c
o
m
p
ar
in
g
 a
ct
o
r 
g
ro
u
p
s 
p
ro
d
u
ci
n
g
/s
el
li
n
g
 S
m
o
o
th
 C
ay
en
n
e 
p
in
ea
p
p
le
 f
o
r 
th
e 
d
if
fe
re
n
t 
q
u
al
it
y
 c
ri
te
ri
a 
w
it
h
in
  
ea
ch
 q
u
al
it
y
 a
tt
ri
b
u
te
 
Q
u
a
li
ty
 a
tt
ri
b
u
te
s 
Q
u
a
li
ty
 c
ri
te
ri
a
 
A
ct
o
r 
g
ro
u
p
 
P
ri
m
a
ry
 
p
ro
d
u
ce
rs
 
W
h
o
le
sa
le
rs
  
lo
ca
l 
m
a
rk
et
 
W
h
o
le
sa
le
rs
 
re
g
io
n
a
l 
m
a
rk
et
 
R
et
a
il
er
s 
P
ro
ce
ss
o
rs
 
T
a
st
e 
A
lw
ay
s 
a 
ta
st
e 
li
k
e 
su
g
ar
 
P
ri
m
ar
y
 p
ro
d
u
ce
rs
 
- 
6
0
.0
 n
s 
5
7
.5
 n
s 
2
5
.0
 n
s 
3
2
.5
 *
 
 
A
lw
ay
s 
a 
ta
st
e 
in
 b
et
w
ee
n
 s
u
g
ar
  
W
h
o
le
sa
le
rs
 l
o
ca
l 
m
ar
k
et
 
6
0
.0
 n
s 
- 
1
3
.5
 n
s 
3
.0
 n
s 
1
3
.5
 n
s 
 
an
d
 l
em
o
n
 
W
h
o
le
sa
le
rs
 r
eg
io
n
al
 m
ar
k
et
 
5
7
.0
 n
s 
1
3
.5
 n
s 
- 
3
.0
 n
s 
9
.5
 n
s 
 
A
lw
ay
s 
th
e 
le
m
o
n
 t
as
te
 
R
et
ai
le
rs
 
2
5
.0
 n
s 
3
.0
 n
s 
3
.0
 n
s 
- 
1
.0
 n
s 
 
 
P
ro
ce
ss
o
rs
 
3
2
.5
 *
 
1
3
.5
 n
s 
9
.5
 n
s 
1
.0
 n
s 
- 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
k
in
 c
o
lo
r 
0
-2
5
%
 o
f 
th
e 
ey
es
 h
as
 y
el
lo
w
 c
o
lo
r 
P
ri
m
ar
y
 p
ro
d
u
ce
rs
 
- 
4
.5
 *
 
6
.0
 *
 
1
6
.5
 n
s 
3
7
.5
 *
 
 
2
5
-5
0
%
 o
f 
th
e 
ey
es
 h
as
 y
el
lo
w
 c
o
lo
r 
W
h
o
le
sa
le
rs
 l
o
ca
l 
m
ar
k
et
 
4
.5
 *
 
- 
1
0
.5
 n
s 
1
.5
 n
s 
7
.5
 n
s 
 
5
0
-7
5
%
 o
f 
th
e 
ey
es
 h
as
 y
el
lo
w
 c
o
lo
r 
W
h
o
le
sa
le
rs
 r
eg
io
n
al
 m
ar
k
et
 
6
.0
 *
 
1
0
.5
 n
s 
- 
2
.0
 n
s 
1
0
.0
 n
s 
 
>
7
5
%
 o
f 
th
e 
ey
es
 h
as
 y
el
lo
w
 c
o
lo
r 
R
et
ai
le
rs
 
1
6
.5
 n
s 
1
.5
 n
s 
2
.0
 n
s 
- 
5
.5
 n
s 
 
 
P
ro
ce
ss
o
rs
 
3
7
.5
 *
 
7
.5
 n
s 
1
0
.0
 n
s 
5
.5
 n
s 
- 
*
: 
S
ig
n
if
ic
an
t,
 P
 <
 0
.0
0
5
 (
0
.0
0
5
 w
as
 s
el
ec
te
d
 b
as
ed
 o
n
 B
o
n
fe
rr
o
n
i’
s 
co
rr
ec
ti
o
n
);
 n
s:
 N
o
t 
si
g
n
if
ic
an
t,
 P
 ≥
 0
.0
0
5
 
 
Table 11. Mann-Whitney U test values comparing actor groups producing/selling Smooth 
Cayenne pineapple for the different quality criteria within each quality attribute 
 
 
